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Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

The undersigned, Rudolf Hauptmann, declares and states that: 

1 . I received a Dr.rer.nat. (equivalent to a Ph.D.) at the University of Vienna, located 
in Vienna, Austria, in 1976. 

2. I am a coinventor of the above-captioned patent application. 

3. Since 1982, I have been employed by the Ernst Boehringer Institut fur 
Arzneimittelforschung of Bender & Co. GmbH in Vienna, Austria. A copy of my curriculum vitae 
is attached hereto as Exhibit A. 

4. I have read and I am familiar with the prosecution of this application, including the 
Office Action of May 16, 1996, wherein the Examiner rejected claims 1-3 and 17-19 as obvious over 
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Miyake et al in view of Chang et al, and further in view of Vandlen et al, Capon et al, and Baxter 
et al 

5. Table 1 of Chang et al shows that the amount of human growth hormone (hGH) 
produced using a vector comprising a human hGH cDNA ligated to a sequence encoding the STII 
signal sequence (STII/hGH) 5 under the control of a trp promoter, is twice as high (1 gram/50 OD/1) 
as the amount of hGH produced using a vector comprising STII/hGH under the control of a phoA 
promoter (0.5 gram/OD/1). 

6. In contrast, we have found that a 3 fold higher level of IFNa expression is achieved 
by using the claimed vector construct comprising IFNa cDNA ligated to a sequence encoding the 
STII signal sequence (STII/IFNa) under the control of a phoA promoter as compared to a 
STII/IFNa construct under the control of a trp promoter (see Exhibit B, attached hereto, which 
details the construction of the relevant plasmids, the experiments performed, including controls, and 
the results obtained). Therefore, while Chang et al would have suggested to one of ordinary skill 
in the art that the highest level of expression of a mammalian protein could be obtained by linking 
the gene of interest to a STII leader sequence and expressing this construct from a trp promoter, the 
present inventors have unexpectedly discovered that much better expression levels of IFNa may be 
obtained by expressing a STII/IFNa from a phoA promoter. 

7. Therefore, it would not have been obvious to one of ordinary skill in the art at the 
time the invention was made to construct an expression vector for IFNa according to Miyake et al, 
replacing the phoA signal-peptide encoding sequence employed by Miyake et al with the STII 
signal sequence used by Chang et al Rather, if one of ordinary skill in the art were to assume that 
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the findings of Chang et al regarding hGH expression would be relevant to the expression of IFNa, 
the logical construct to make would have been a STII/IFNa fusion under the control of a trp 
promoter. 

I further declare that all statements made of my own knowledge are true and that all 
statements made on information and belief are believed to be true, and further that these statements 
were made with the knowledge that willful false statements and the like are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent resulting 
therefrom. 
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Born March 1 7 at Vienna / Austria. ] 

"Matura mit Auszeichnung (cum laufeae) at the Bundesrealschule Wien 3., 
RadetzkystraBe 2. 

Study of Chemistry at the University of Vienna. 
Thesis at the Institute of Biochemistry. 
Dr.rar.nat. (Ph.D.) at the University of Vienna. 
"Assistent' at the Institute of Biochemistry. 

'Assistent" at the Institute of Molecular Biology at the University of Vienna. 
Poet doctoral study at the University of Leicester, Leicester, UK, about cloning 
and sequencing of Influenza and Polio viruses. 

Leader of the Molecular Biology laboratory I at the "Ernst Boehrinoer InstHut 
fOr Arzneimittelforschung" of Bender&Co GmbH, Vienna / Austria. 
Projects: o Cloning, sequencing and bacterial expression of human and 
animal interferons (Interferon-a and interferon-©), 
o Bacterial expression of human Fee Receptor - soluble fragment 

o Cloning, sequencing and bacterial expression of human vascular 

anticoagulant protein, 
o CIoninQ and bacterial expression of the human TNF(Tumor 

Necrosis Factor)-bfndJng protein * 
o Development of GEMS (Gene expression modulation system) 

tester cell lines concerning the expression of cholesterol ester 

transfer protein (CETP) and apolipoprotein A| 
o Oligonucleotide synthesis as a service for the individual 

molecular biology laboratories of the Ernst Boehringer Institut 

fur Arzneimittelforschung (since 1985). 
o DNA sequencing using fluorescence in combination with an 

automated sequencer as a service for individual molecular 





biology laboratories of the Ernst Boehringer Institut fur 

Arznelmlttelforschung (since 1989). 
o Molecular Biology part of TNFalfa EG dossier (Sequencing, 

restriction mapping, copy number) 
o EMAPII, an anti-angiogenic cytokine (expression in E.coli, 

genomic characterization, project coordination) 
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Group Leader in the department FEM 



Since 1 996 



Project coordinator - Neoanglogenesis 
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Construction off expression vectors pDHIO (phoA promoter-STIMFNa2c) and 
pPHIKtrp promoter-STIHFNa2c) 

All cloning procedures were essentially performed following standard protocols 
("Molecular cloning - a laboratory manual" Sambroofc,J., Frltsch, E.F., & 
Maniatls T. (1989), Cold Spring Harbor Laboratory Press (1989). 

pRH284/T: The promoter plasmid pBH284/T was generated In an analogous 
way as the promoter plasmid pRH281/5 (Case 12/069; DE-OS 38 10 474). A 
set of ligated oligonucleotides (phoAl-phoA10) was ligated between the EcoRI 
and Clal sites of pAT1 53: 

: - >phoAl 

AATTGGAGATTATCOTCACTGCAAT^ 

CCTCTAATAGCAGTGACGTTACGAAQCGTTATACCGCGTTTTACTG 

: - >phoA3 

CAACAGCGGTTGATTGATCAGGTAGAGGGGGCGCTGTACQAGGTAAZ^GCC 
GTTQTCSCCAACTAACTAGTCCaTCTCCCCCGC^ 
phoA2<- : 

: ->phoA5 

a3ATGCCAGCATTCCTGAOTACGATACGGAGCTGCT<^GCGATTACGTAA 
GCTTACGGTCX3TAAGGACTGCTGCTATGCCTCGACGACGCGCTAATGC^ 

phoA4<- : 

: - >phoA7 

AGARGTTATTXSAAQCATCCTCGTCAGTAAAAft^ 
TCTTCAATAACI^raTAGGAGC^VSTC^TTrT^ 

phoA6 < - : 

: - >phoA9 

TGTC^TAAAGTTGTCaCGGCCGAGACTTATAGTCGCTTTGT^ 
ACAGTATTTCAACAGTGCCGGCTCTGAATATCAGCGAAAGAAAAATA 

phOA8<- : 



TTAATGTATOTGCTCGAGAGGTTGAGGTGATTTTTATGAGCTCG 



AATTACATAAACGAGCTCTCGAACTCC^^ 

phoA10<- : 

The resulting plasmld (pRH284) was then modified in the analogous way as pRH 
281/5 by replacing the Hlndlll-Sall part of pRH284 with the oligonucleotide paie 
EBI-466/EBI-459, therby introducing the transcription terminator of phoA 
(H.Shuttleworth at al, Nucl. Acids Res. 14 (1986), 8689; C.N.Chang et al.. Gene 
44 (1986), 121-125). 



: ->EBI-456 

AGCTTGGATGCGTCGACOSraCCCGGCAGTGAATTTTCGCTGCCGGGTGG 
ACCTAGGCAGCTGGCGCGGGCCGTCACTTAAAAGCG2VCGGCCCACC 

TTTTTTTGCTGC 
AAAAAAACGACGAGCT 
EBI-459<- : 

The resulting plasmld was named pRH 284/T. 

SHMFNa2c; The construction of the expression cassette containing the phos- 
phatase promoter, the STII leader and the human IFN-a2c was performed by 
SOE-PCR (Splicing by overlap extension, Ho et al., 1989). The IFN-o2c 
sequence was PCR-amplified from the HindlH-linearized bacterial expression con- 
struct pER21/1 (Dworkin-Rastl, E., Swetly, P. & Dworkin, M.B. (1983) Gene 21, 
237-248) using the 5' primer (ATGCCTATGCATGTGATCTGCCTCAAA- 
CCCACAGC) and the 3' primer (GACTTCAGAAeCTCCTGCAGTTA- 
CGATCGTTATCATTCCTTACTTCTTAAACTTTC, Hind III site underlined). The 
phosphatase promotor (Chang et al., 1986, Shuttiewortn et al., 1S86) and the 
STII leader (Lee, C.H.. Mosely, S.L., Moon, H.W., Whipp, S.C, r Gyles, C.L. & 
So, M. (1983) Infection & Immunity 42, 264-268; Piclcen, R.N., Mazaitis, A.J., 
Maas, W.K., Rey, M. & Heyneker, H. (1983) Infection & Immunity 42, 269-275) 
were amplified from the PvuMinearized pCF2 (expression vector for human IFN- 
oo1 spliced to the STII leader sequence, total sequence found In file 
pCF2Seq.DOC) using the 5' (CGTCTTC AAGAATTCG AG ATTATCG , EcoRI site 
underlined) and 3' (GGCAGATCACATGCATAGGCATTTGTAGCAATAG) primers. 
The purified PCR products were combined and amplified using the 3' primer of 
the first and the 5' primer of the second PCR reaction. The EcoRl/Hindlll-cut 



PCB product was cloned into the corresponding sites of Bluescrlbe M13 + ; the 
nature of the insert was verified by sequencing (pBS-STII-IFNa2c). 

pDH10, pDH11: The Xhol-Hindlll fragment from pBS-STII-IFNa2c was isolated 
and ligated into Xhol-Hindlll doubly restricted pRH284rr (phoA promoter 
construct, pDH10) or into Xhol-Hindlll doubly restricted pRH28l/5 (trp promoter 
construct, pDHII). 



Both plasmids were used to transform E.coli HB101 , 
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Fermentation and Extraction 



i hbioi/dDHIO (phoA-promoter) 



Mfldlum : Na + , K + , NH4+, Mg++, Ca++, S0 4 =, P0 4 in limiting concentration, 

ci- 

vitamins, trace elements, 
yeast extract, glucose, 

Farmantatlnn parameters : temperature 28°C, pH = 6,5 

induction of IFN-C12 expression takes place by phosphate 
depletion in the medium because of growth of E. coll 

fr rtrantinn of biomass : a) 10 minutes in 1 % SDS at 70°C in the water bath or 

b) High pressure homogenisator at 1600 bar 

Yield : 0,1 to 0,2 mg/I.OD or g/kg biomass, resp. 



2. HBioi/nDHii (trp-promoter) 



Medium : Na + , K + , NH4+, Mg++, Ca++, SO4-. PO4, Cl" 
vitamins, trace elements, 
yeast extract, glucose, 

Fermentation parameters: Temperatur 28°C, pH = 6,5 „ . . „ 

induction of IFN-C12 expression with 3-(3-indol6acry!ic acsd at 
start of fermentation; 

Extraction of biomass : a) 10 minutes in 1 % SDS at 70°C in the water bath or 

b) High pressure homogenisator at 1600 bar 

Yield ; oa. 0,06 mg/I.OD or g/kg Biomasse, resp. 



EMSA: biomass was diluted and measured in an EUSA against pure IFN-a2c 
standard. 



